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1.0 BACKGROUND 
The survey covered by this report was undertaken between 3'd and 7'h April 2009 as a 
follow-up on the during construction surveys. Two pre-construction baseline surveys 
were undertaken in April 2000 and April 2006. During the construction phase which 
started in 2007, three surveys including the current one have been undertaken i.e. in 
September 2007, April 2008 and the present one, in April 2009. Unlike in all previous 
surveys in which monitoring was conducted at one transect upstream and three 
downstream transects, in the current survey, two transects, one upstream and the other, 
downstream of the BHPP were sampled with emphasis on the following aspects: 
1. water quality detenninants 
2. biology and ecology of fishes and food webs 
3. fish stock and fish catch including economic aspects of catch and 
4. sanitation/vector studies (bilharzias and river blindness) 
2.0 GENERAL METHODOLOGY AND DATA COLLECTION 
2.1. Materials and Methods 
During this survey, Kalange-Makwanzi and Buyala- Kikubamutwe, upstream and 
downstream transects respectively were sampled for water quality, fish abundance, 
diversity and distribution, fish biology. fish catch and sanitation condition and bilharzias 
and river blindness vectors. 
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Figure 2.1 a A map showing the Upper Victoria Nile where the BHPP is located and river 
segments where baseline as well as monitoring samples were taken 
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Figure 2.lb Detailed maps of2 transects: Transect I = Kalange-Makwanzi and Transect 
2 = Buyala-Kikubamutwe and associated locations on the Upper Victoria Nile. 
Sampling and analytical procedures and techniques used in the previous surveys were 
followed (NaFIRRI, April 2006, September 2007 and April 2008). 
3.0 RESULTS 
3.1 Status of Water Quality 
3.1.1. Physico-chemical parameters 
Table 3.1.1 Trends in mean values of water physico-chemical parameters at Kalange­
uya a-K'k bamutweMakwanzi and B I 1 u 
Parameter Site Monitorine date 
I 2 3 4 
~>-
.?; >­
"1 ~• "1 
N "N N 
0 '" 0 0 0 0 0 0 0 ~~ ~ ~ 
uls 4.2 7.2 5.6 45 
Dissolved oxygen (mglL) dis 63 7.7 7 7.2 
uls 7 73 8.2 6.7 
pH dis 7A 7.4 7.7 6.8 
uls 26.7 261 26.2 26.4 
Temoerature (0C) dis 26.4 25.7 26.9 26.8 
uls 103 112 81.J 955 
ConductIvity (p s/cm) dis 88.5 114 828 97.6 
",S 19 1.6 1.9 2.2 
Secchi visibility (m) dis 1.7 1.8 1.8 2.3 
uls 2 2.7 42 7.9 
Total suspended solids (mgIL) dis 2 42 3.6 5A 
",S 0.6 0.1 0.003 002 
Oil and grease (mgIL) dis 0.9 0.8 0.002 0.06 
Transect 1 (u/s). Kalange MakwanZl 
Transect 2 (dis): KikubBmutwe -Buyala 
3 
The mean concentrations of dissolved oxygen (DO) at Kalange-Makwanzi and Buyala­
Kikubamutwe are comparable over the monitoring surveys and do not indicate any 
oxygen deficiency. The concentrations of DO were over 5 mgIL in both transects. A drop 
in pH at both transects was observed. Water temperature variations over the sampling 
occasions were slight which could have been due to seasonal effects. Temperature, pH 
and conductivity conditions were within ranges that have been recorded from Lake 
Victoria waters (NaFIRRI - IFMP 2007 and 2008), and conform to standard limits for 
effluent discharge as set by the National Environment Management Authority (NEMA). 
More suspended solids were recorded in the waters at Transects I than 2, especially 
during current and April 2008 monitoring survey. 
3.1.2 Nutrient (nitrogen, phosphorus and silica) concentrations in water 
Table 3.1.2 Trends in mean concentrations of nutrients in water at Kalange-Makwanzi 
and Buyala-Kikubamutwe 
Parameter Site Monitoring date 
I 2 3 4 
:- 0 :- :­
"!l ." 
~ 
"!l 
'" a a '" a "'" a '" a a a a
...,~	 ~~ 
U/S 42.3 20.2 79.4 88 
Ammonium-nitrogen, N~-N (p gIL)	 dis 29.5 24 97.9 79.4 
U/S 8.7 9.5 4 3.1 
Nitrite-nitrogen, NO -N (p gIL) dis 8.7 2.8 6.1 2.6 
U/S 12.5 36 146.3 26.4 
Nitrate-nitrogen, N03-N (p gIL) dis 12.6 94 182.5 35 
U/S 1174 2093.5 1925 306.7 
Total nitrogen, TN (f.JglL) dis 1192.5 2138.8 2492.3 216.7 
U/S 108.6 54.5 585 60.3 
Total phosphorus, TP (p gIL) dis 100.8 48.7 76.3 47.3 
U/S 19 24.2 11.7 6.9 
Soluble reactive ohosphorus, SRP (p gIL) dis 19.2 27.7 18.9 16.6 
U/S 319.9 539.7 238.4 501.2 
Soluble reactive silica, SRSi (;J gIL)	 dis 309.4 530.7 282.8 4967 
U/S 3.7 5.7 7 ND 
Chlorophyll a, Chl-. (p giL)	 dis 4 5.3 4.4 ND 
Transect I (u/s). Kalange- Makwanzi 
Transect 2 (dis): Kikubarnutwe -Buyala 
ND=Noldone 
The mean nutrient concentrations were within the ranges observed in the previous 
monitoring surveys and those recorded in the Lake Victoria waters (NaFIRRI - IFMP 
2007 and 2008). SRP was higher at Buyala-Kikubamutwe than at Kalange-Makwanzi, 
implying that there could be sources of this contaminant around area of Transect 2, thus 
contributing to its elevation in the waters. Although SRP concentrations at Transect 2 
were higher during the present survey than in the previous, the levels were within safe 
ranges (about 20 .ugIL or less) (NaFIRRI - IFMP 2007 and 2008) and comply with a 
standard limit of 5,000 .uglL. 
4 
3.2 FISH SPECIES COMPOSITION AND RELATIVE ABUNDANCE 
3.2.1 Catch Composition 
12 fish species (haplochromines were taken as a single taxon) were recorded at the two 
transects compared to 15 in April 2008 and 13 in September 2007. With the exception of 
Protopterus ae/hiopicas and two other haplochromine species, all the keystone species 
(L. niloticus, M kannume, B. al/ianalis, 0. niloticus and the haplochromines) identified 
in the previous surveys were still recovered. 0. niloticus abundance however declined 
probably as a result of fishing pressure. During the current survey three species 
Pr%pterus aethiopicus and two other un-described haplochromines were added to the 
list. The list of fish species (60) recovered from the two transects over the last four years 
remained the same, 40 of which are haplochromines. The native tilapiine 0. variabilis 
has persisted especially at Kalange, the upstream transect. Kalange has consistently 
recorded higher densities of fish than Buyala. 
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Table 3.2.1 Fish species recorded overtime at upstream (Kalange-Makwanzi) and 
downstream (Buyala-Kikubamutwe) 
~ 
Family Species Site Monitoring date 
1 2 3 
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;,. 
"Q 
'"0 
0 
'" 
... 
'"0 
0 
0'" 
0 
'" 
'"0 
0 
<D 
Bagridae Bagrus docmak u/s P 
dis P P 
Centropomidae Lates ni/oticus u/s P P P P 
dis P P P P 
Characidae Brycinus jacksonii u/s 
dis P 
B. sadleri u/s P 
dis 
Cichlidae Oreochromis ni/oticus u/s P P P 
dis P P P P 
O. leucostictus u/s P P 
dis P P p' 
O. variabilis u/s P P P P 
dis P P p' 
Ti/apia zi/lii u/s P P P P 
dis P P P P 
Hap/ochromines u/s P P P P 
dis P P P P-
C/arias gariepinus u/s P P 
dis P p. 
Cyprinidae Barbus altianalis u/s P P P P 
dis P P P p' 
B. paludinosus u/s 
dis P 
Labeo victor/anus u/s 
dis P 
Rastrineobola araentea u/s 
dis P P P 
CVDrinodontidae Aolochei/ichthvs oumi/us u/s 
dis P 
LeDidosirenidae Protopterus aethiooicus u/s 
dis P 
Mochokidae Svnodontis afrofischeri u/s P P P P 
dis P P P 
S. victoriae u/s P 
dis 
Mormvridae Mormvrus kannume u/s P P P P 
dis P P P P 
TOTAL u/s 
dis 
Key 
Transect 1 (u/s): Kalange- Makwanzi P= Present 
Transect 2 (dis): Kikubamutwe -Buyala 
---- -- --- . ­
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II species were caught in gillnets while the beach seine recovered only three species. 
From all gears, 10 (10, 10) species were recorded at Kalange (Transect I) and 12 (8, II) 
at Buyala (Transect 2) (Numbers in brackets are for the number of species caught during 
the April 2008 and September 2007 surveys respectively). With the exception of Bagrus 
docmak. Oreochromis niloticus, Protopterus aethiopicus and Rastrineobola argenfea, 
which were not caught in Kalange all other species caught here, were also captured from 
Buyala. Haplochromines, 1. niloticus and M kannume continued to dominate catches by 
numbers. While haplochromines still dominated the catch, Mormyrus kannume overtook 
Lates in importance by weight. 
The beach seine recovered a total of five fish species from the two transects. This gear 
recovered two species from Kalange and four from Buyala. Tilapia fry at 60% dominated 
the seine catches by numbers while haplochromines at 74.7% dominated by weight. 
Tilapia zillii and Rastrineobola argentea were the other fish species caught by the beach 
seine net. 
3.2.2 The haplochromines 
At least 16 species belonging to II genera of haplochromines were recovered during the 
survey (Table 4.2). The upstream transect at Kalange-Makwanzi yielded a higher 
haplochromine species diversity (14 species) than at Buyala-Kikubamutwe downstream 
(9 species). 
Table 3.2.2 Haplochromine species recorded over time at the upstream (Kalange ­
Makwanzi) and downstream 
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Genus Snecies Site Monitorin date 
I 2 3 4 
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statorcochromis · alluaudi ut, p p p P 
dI, P P P P 
sta/mi/apia · brO'\f!nae ut, p p p P 
dI, P P P 
· "c lindncal" ut, p 
dI, 
· "elongate" ill, p P P P 
dI, P 
·----';;;urnte dorsum" ill' P 
dI, 
· "red dormm" ill' p 
dI, 
statolliapja .f ill' P P 
dI, P P P 
Gaurochrom is Gaurochmmrs sp ill' P 
dI, 
Harpagochromls H. gulQrll ut, p P P P 
dI, P P P 
H. serranus ut, 
dI, P 
Labrochromls L. humlllOr ill, p 
dI, 
!.Ithochromls /,ithor.:hromls sp ill, P P 
dI, 
J.lrmchromj.r L. parvidens ill, P 
dI' 
rMbipia r;;::r mblpi ill, P P P P 
dI, P P P P 
Neochromis N--:viecnwoodl ill, P 
dI, P 
N ruj"ocaudaJis ill' P P P 
dI, P 
Paralabldochromls P "black para" ut, P 
dI, P 
P. 'yaneus ill' 
dI, P 
P. "earthquake" ill' p 
dI, P 
P·flavus ill, 
dI, P 
P. "scarlet anal" ill' P 
dI, 
P. ''yellow'' ill, 
dI, P 
ParalabldochromlSsn .v, p 
dI' P P P 
PrrJf!nathochromls p, ".I"hoveJ mouth" ill, p P 
dI, P 
PsammochromLf P. aelocephalu.,· ill, p 
dI, P 
P. ripomanus ill, P P P P 
Plyochromls P .\·auvagel 
dI,
,I, P P P P 
dI, P P 
Pundami/ia P "black" ill, p P P 
dI, 
P "orange anal" ill, p 
p "orange loil" 
dI,
,I, P 
dI, 
P "red tall" .v, p P 
dI, P 
PundomiJiasp ill' p 
dI, 
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Over the last three surveys, haplochromine diversity and abundance have consistently 
been higher at Kalange than Buyala. ASlalolilapia (mainly Aslatolilapia brownie) was the 
commonest genus at the two transects. Pundamilia "red tail" and Mbipia mbipi were the 
other common haplochromines. 
3.2.3 Catch rates / biomass estimates 
Catch rates were higher in Kalange (Upstream transect) than downstream at Buyala for 
both numbers and weight. Haplochromines recorded the highest rates by both numbers 
and weight. Lates niloticus too showed high rates by numbers. Mormyrus kannume, and 
L. nilolicus were also dominant by weight (Table 4.3). Although catch rates over time 
show an increase in numbers and a decrease in weight, the changes are normal 
fluctuations expected in fish populations. 
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Table 3.2.3 Catch rates (numbers) of fish species caught over time by gillnets at the 
upstream (Kalange - Makwanzi) 
Family Species Site Monitoring date 
1 2 3 4 
>11 
C/O 
~ 
"? 
>11 >"0 ~ 
N N N N 
0 0 0 0 
0 
'" 
0 
-> 
0 
00 
0 
"" Bagridae Bagrus docmak u/s 0.03 
dis 0.Q7 0.04 
Centropomidae Lates niloticus uls 0.19 3.1 3.32 2.3 
dis 1.12 1.68 1.86 2.29 
Characidae Brycinus jacksonii uls 
dis 0.04 
B.	 sadlert u/s 0.04 
dis 
Cichlidae	 Oreochromis niloticus u/s 0.04 0.33 0.1 
dis 0.Q7 0.41 0.04 0.04 
0. leucostictus uls 0.04 0.09 
dis 0.06 0.08 
0. variabilis u/s 0.17 0.91 0.43 0.45 
dis 0.13 0.08 0.17 
Tilapia zillii u/s 0.1 0.17 0.17 
dis 0.88 0.46 0.04 0.43 
Haplochromines u/s 9 10.46 6.63 19.04 
dis 16.83 4.27 6.36 8.32 
Clariidae Clarias gariepinus uls 0.03 0.17 
dis 0.01 0.25 0.Q7 
Cyprinidae Barbus altlanaUs u/s 0.02 0.1 0.17 0.03 
dis 0.1 0.11 0.04 0.04 
Barbus paludinosus u/s 
dis 0.04 
Labeo victorianus uls 
dis 0.09 
Lepidosirenidae Protopterus aethiopicus uls 
dis 0.04 
Mochokidae	 Synodontis afrojischeri uls 0.21 0.63 0.08 0.42 
dis 0.27 1.09 0.37 
S.	 victoriae U/S 0.08 
dis 
Mormyridae Alormyrus kannume U/S 0.30 0.8 1.83 0.7 
dis 0.68 0.86 2.25 0.39 
OVERALL RATES	 u/s 2.89 5.48 4.39 7.54 
dis 6.45 3.28 3.91 3.71 
Transect I (uls): Kalange- Makwrozi 
Transect 2 (dis): Kikubamutwe -Bayala 
While the haplochromines increased at both stations from previous surveys, M kannume 
shows a decline at both transects. L. nilaticus catch rates have remained constant over the 
sampling dates but 0. nilaticus continued to decline. 
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3.2.4 Catch rates (weight (g)) of fish species caught over time by gillnets at the upstream 
(Kalange - Makwanzi) 
Family Species Site Monitoring date 
I 2 3 4 
:>­
"0 
~ 
en 
""? 
:>­
"0 
~ 
:>­
"0 
~ 
N N N N 
0 
0 
0 
0 
0 
0 
0 
0 
'" 
-> 00 ~ 
Bagridae Bagrus docmak u/s 37.5 
dis 22.5 0.7 
Centropomidae Lates niloticus U/S 15.8 271.3 371.0 114.1 
dis 108.2 107.8 159.1 111.0 
Characidae Brycinus jacksonii U/S 
dis 3.3 
B. sad/ert U/S 0.8 
dis 
Cichlidae Oreochromis niloticus u/s 1.8 7.4 28.9 
dis 4.5 0.2 3.9 0.9 
0. leucostictus U/S 3.7 6.6 
dis 5.8 6.8 
0. variabilis U/S 33.5 49.0 63.3 44.7 
dis 11.6 12.1 8.2 
Tilapia zillii U/S 6.9 15.7 21.7 
dis 81.9 19.1 7.3 42.3 
Haplochromines u/s 303.9 191.9 168.1 534.3 
dis 284.9 51.3 206.0 187.1 
Clariidae Clarias gariepinus U/S 6.3 69.3 
dis 9.2 52.9 89.4 
Cyprinidae Barbus altianalis U/S 19.3 403.3 501.1 7.3 
dis 48.9 22.9 95.6 9.4 
Barbus paludinosus U/S 
dis 0.5 
Labeo victorianus u/s 
dis 38.9 
Lepidosirenidae Protopterus aethiopicus u/s 
dis 26.2 
Mochokidae Synodontis afrojischeri u/s 10.9 49.5 4.6 14.9 
dis 19.1 30.6 10.4 
S. victoriae u/s 12.5 
dis 
Mormyridae Mormyrus kannume u/s 110.2 250.5 511.5 95.8 
dis 217.4 89.5 175.6 185.0 
OVERALL RATES U/S 242.0 473.9 635.9 299.5 
dis 502.8 137.2 257.1 241.7 
Transect 1 (u/s): Kalange- Makwanzi 
Transect 2 (dis): Kikubamutwe -Buyala 
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Figure 3.1 Cumulative number of fish species recovered from the study transects on the 
Upper Victoria Nile between April 2006 and April 2009. 
3.3 THE FOOD AND TROPHIC ECOLOGY OF THE FISHES 
In the April 2009 survey, the diet of Nile perch included haplochromines, fish remains 
Caridina and insects whereas the range in the previous survey April 2008, consisted of a 
broad haplochromines Rastrineobola argentea, juvenile Nile perch, unidentified fish 
remains, Caridina and insects. In the current survey, haplochromines contributed most to 
fish catch in the experimental gillnets. This abundance coincided with the dominance of 
haplochromines in the diet of Nile perch. Cannibalism in Nile perch was not observed in 
the survey of April 2009 as opposed to that of April 2008; an indication that the preferred 
prey (haplochromines) for Nile perch were in sufficient quantities. 
In April 2009 survey, high plant material dominated the diet of 0. variabilis and 0. 
niloticus. High plant material (77.7%) was also the dominant food item for T zillii, in 
addition to insects (20%), and Zooplankton (2.3%). 
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Table 3.3.1 Dominant food types of common fish specIes caught over time at the 
upstream (Kalan e - Makwanzi) 
Family Species Site Monitoring date 
234 
Centropomidae Lates nilolicus 
Oreochromis niloticus 
Cichlidae 0. variabilis 
Tilapia zil/ii 
Clariidae Clarias gariepinus 
Cyprinidae Barbus altiana!is 
Mochokidae Synodontis afrofischeri 
Mormyridae Mormyrus kannume 
Transect I (\ds): Kalange- Makwanzi 
Transect 2 (dis): Kikubamutwe -Buyala 
Food types 
HAP = Haploehromines 
FR = Unidentifiable fish remains 
CAR = Caridina nilotica 
MOL = Mollusk 
BGA = Blue-green algae 
GRA = Green algae 
EPH = Ephemeroplera 
INS = Unidentifiable insect material 
HPM = High plant material (""'liter weeds) 
E = Empty stomachs 
During the survey of April 2009, M kannume was recorded from both transects, 
Kalange-Makwanzi and Buyala-Kikubamutwe. At Kalange-Makwanzi, M kannume 
had ingested mostly insects, comprising 81.8 % and Caridina nilotica 18.2%. In April 
2008 survey, the dominance of insects in the diet of M kannume in addition to 
unidentifiable fish remains was observed at Kalange-Makwanzi fish samples. In Buyala­
Kikubamutwe, only insects were ingested both in April 2008 and April 2009 surveys. 
In Kalange-Makwanzi, L. niloticus ingested mostly fish prey, composed of 
haplochromines by 41.8% and unidentifiable fish remains 26.8%. The other prey items 
included C. nilotica (29.4%), Ephemeroptera (1.3%) and molluscs (0.7%). Dominance of 
fish prey in the same transect was also observed in the previous survey of April 2008. In 
Buyala-Kikubamutwe, C. nilotica was the dominant food item by 60.6%, followed by 
unidentifiable fish remains (20.4%), haplochromine cichlids (18.5'%), and Ephemeroptera 
13 
(0.5%) In April 2008 survey, the dominant food item for Nile perch from Buyala­
Kikubamutwe was unidentifiable fish remains (50.6%) followed by haplochromines 
(21.2%) and Caridina (15.3%), Rastrineobola argentea (11.6%) and Odonata nymphs 
(1.3%). 
In the April 2009 survey, S. afrojischeri from Kalange-Makwanzi ingested C. nilotica 
(40%), chironomid larvae (20%) and unidentifiable insect material (40%) whereas in 
Buyala-Kikubamutwe, the species ingested only insect prey. During the survey of April 
2008, S. afrojischeri with food in the guts were only obtained at Buyala-Kikubamutwe. 
Chironomid larvae (56.6%) and unidentifiable insect material (44.4%) were the food 
items recorded from their guts. 
During April 2009, specimens of C. gariepinus were obtained at both transects. In 
Kalange--Makwanzi, the food items included unidentifiable fish material (85.7%), 
haplochromine cichlids (1.7%) and Odonata nymphs (7.1%). while in Buyala­
Kikubamutwe, Ephemeroptera (66.7%) and Mollusca (33.3%) were the food items 
ingested by the species. In April 2008, Clarias gariepinus from Kalange--Makwanzi had 
only unidentifiable fish prey in its guts whereas in Buyala-Kikubamutwe, the species 
ingested a variety of food items including haplochromines, unidentifiable fish material, 
Odonata nymphs and molluscs. 
In April 2009, the food of 0. variabilis from Kalange-Makwanzi was dominated by high 
plant material (31.6%), followed by blue-green algae (28.1%) and detritus (24.3%). 
Insects (3.4%) and Mollusc (0.4%) were also recorded in the diet of the species unlike in 
the previous survey. The dominant food item for 0. variabilis from Kalange--Makwanzi 
during the survey of April 2008 was blue-green algae (47%) as indicated. Other food 
items included diatoms, detritus, green algae and zooplankton. From Buyala­
Kikubamutwe transect, the dominant food item during the survey of April 2009 was high 
plant material (63%), detritus (15%), blue-green algae (10%) diatoms (5%), mollusc (5%) 
and unidentifiable insect material (2%). 
In the April 2009 survey, only 0. niloticus from Kalange-Makwanzi transect contained 
food in their guts including high plant material (70%) and detritus (10%). Other food 
items included blue-green algae, chironomid larvae, zooplankton and diatoms. However, 
during the survey of April 2008, the food of Nile tilapia in Kalange-Makwanzi transect 
was dominated by blue-green algae (64%) followed by green algae (14%), diatoms 
(12%), Cladocera (5%), detritus (3%) and copepods (2%). 
Only specimens of T zillii from Transect 2 had food contents in the stomachs and the 
dominant food item was High plant material (77.7%). Other food items included 
unidentifiable insect material (16.7%), chironomid larvae (3.3%) and Zooplankton 
(2.3%). In the survey of April 2008, all specimens of T zi11ii from transects I and 2 had 
empty guts. 
14 
4 
3.3.2 Maturity and Breeding 
Table 3.3.2 Proportion ('Yo) of breeding fishes over time among commonly encountered 
fish species at the upstream (Kalan e-Makwanzi 
Family Species Site Monitoring date 
2 3 
Centropomidae Lates nUoticus 
Oreochromis niloticus 
Cichlidae 0. variabilis 
Ti/apia zillii 
Clariidae Clarias gariepinus 
Cyprinidae Barbus altlonaUs 
Mochokidae Synodontis afro/tscheri 
Monnyridae Mormyrus kannwne 
Transect 1 (u/s): Kalange- Makwanzi 
Transect 2 (dis): Kikubamutwe -Buyala 
Higher proportions of adults in breeding condition were encountered among various 
species including B. altianalis, M kannume, and S. afrofischeri in both surveys of April 
2008 and 2009..Specimens of 0. variabilis examined from the commercial catches also 
indicated peak breeding. This is an indication that April is a breeding season for most of 
the species in the Upper Victoria Nile. AlI the specimens of L. niloticus recorded from 
the experimental gilInet were found to be immature. The observed trend is attributed to 
absence oflarge specimen (>50 cm TL) which usually have ripe gonads 
Results of April 2009 survey show that alI the Nile perch examined were juveniles with 
none in breeding condition, similar to that of April 2008, September 2007 and April 
2006. In addition, the proportion of immature fish was higher in fish species that had 
shown breeding activity in the September/October survey i.e. M kannume, S. afrofischeri 
and B. altianalis. However, the proportion of breeding adults was higher and most of the 
species, except Nile perch and C. gariepinus, had adults in breeding condition, In the 
April 2008 survey when compared to the September. A higher proportion of breeding 
adults was also observed in April 2006 survey. This is an indication that April is a 
breeding season for most of the species encountered in the Upper Victoria Nile 
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3.4. THE COMMERCIAL FISHERY 
3.4.1 Fishing effort in the fishery 
Up to 68% of the gillnets at Transect I were of 4 and 4.5 inch mesh size, which are 
smaller than the recommended 5 inch mesh size and crop small sized fish. In addition, 
illegal monofilament gillnets comprised 63% of all gillnets in use at Transect I. In 
comparison, only 4 out of 22 gillnets were of monofilament type and under size (3 inch 
mesh size). Thus, 82% of gillnets at Transect 2 were of 6 inch mesh size, larger than the 5 
inch recommended minimum mesh size. Transect I had higher diversity of fish species in 
the catch in April 2009, consistent with observations in the previous surveys. The use 
small gillnet mesh sizes is likely to be one of the contributing factors to the capture of 
more fish species compared with Transect 2 where larger gillnet mesh sizes and hooks, 
which are more selective for the species that grow to large sizes, were the predominant 
fishing gear in use. 
Table 3.4.1. The trend in numbers of fishing boats and fishing gears, upstream (US) at 
Transect 1 (Kalange-Makwanzi) and downstream (DS) at Transect 2 (Buyala­
Kikubamutwe) from April 2006 to April 2009. 
Transect Apr-06 Sep-07 Apr-08 Apr-09 
Number fishing boats US 9 10 7 22 
DS 13 17 23 26 
Number of boats using giJlnets US 9 7 10 
DS 7 18 7 
Number of boats using long line hooks US 1 2 3 
DS 10 8 6 
Number of boats using cast nets US 
DS I 6 
Number of boats of boats using Hand 
line hooks US 7 9 
DS IS 9 
Number of boats using SCOOD nets US 
DS 2 I 
Number of fishing gears 
Gillnets - 2Y2" mesh size US 3 
DS I 
Gillnets 3" mesh size US 
DS I 4 
Gilinets 312" mesh size US 3 
DS 25 
GiJlnets 4" mesh size US 30 21 
DS 20 4 
Gillnets 4'i2" mesh size US 2\ 5 
DS 3 12 
Gillnets 5" mesh size US 2 25 12 
DS 5 47 
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Gillnels 5".' mesh size US 
OS 
Gillnets 6 11 mesh size US 
OS 5 18 
Gillnets >6" mesh size US 
OS 4 
Total gillnets US 38 46 38 
OS 28 99 22 
Long line hooks US 300 330 550 
OS 510 445 277 
Beach seines US 
OS I 
Cast nets US 
OS 1 6 
Hand line hooks US 91 105 
OS 394 97 
ScooP nels	 US 
OS 2 1 
3.4.2. Fish catch composition and catch rates 
The trends in fish catch rates ( Table 3.4.2) showed an improvement for the key species 
1. niloticus, 0. niloticus, B. altianalis and R. argentea at Transect 2 whereas nearly all 
species showed a drop in catch rates at Transect 1 between the April 2008 and April 2009 
surveys. This followed a three fold increase in the number of fishing boats between the 
two survey periods at Transect I with possible negative impacts on catch rates. On the 
other had, there was little change in the number of fishing boats at Transect 2 and the 
gillnet fishery used almost exclusively the large 6 inch mesh size gillnets. Thus an 
improvement in catch rates at Transect 2 was likely in part the result of the prevailing 
fishing effort regime. 
The highest diversity of fish species in the catch was recorded at Transect I, where most 
of the species i.e. II out of 13, were present in the gillnet catches. On the contrary, 
gillnets caught only two species, B. altianaIis and kannume at Transect 2, and the catch 
rates were lower compared with Transect 1. Similar species diversity was recorded in the 
catches at both transects in the earlier surveys. The trend of fish catch rates showed an 
improvement for the key species 1. niloticus, 0. niloticus, B. altianalis and R. argentea at 
Transect 2 whereas nearly all species showed a drop in catch rates at Transect 1 between 
the April 2008 and April 2009 surveys. 
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Table 3.4.2 Trend of fish catch rates (kg/boat/day) with all gears pooled, of the main fish 
taxa, upstream (US), at Transect I (Kalange-Makwanzi) and downstream (DS), at 
Transect 2 (Buyala-Kikubamutwe) in 2007 to 2009. 
Family Species Monitorin!! date 
1 2 3 4 
Apr. Scpo Apr. Apr. 
Transect 2006 2007 2008 2009 
Ba!!ridae Bagrus docmac US 0.05 0.21 0,4 
DS 0.39 0.10 0.03 
Centropom idae Lates niloticus US Lll lJ6 0.78 
DS 0.52 0.15 1.01 
Characidae Brycinus jaclcsonii US 
DS 
Brycinus sadreli US 
DS 
Cichlidae Oreochromis niloticus US 1.5 1.03 0.86 
DS 0.18 0.64 0.95 
Oreochromis teucastle/us US 0.01 
DS 
Oreochromis variabilis US 1.25 1.43 1M 
DS 
Tilapia zillii US 0.88 0.9 0.23 
DS 0.06 0.38 
Haplochromines US 0.22 0.02 
DS 0.10 
Clariidae Clarias gariepinus US 0.08 1.22 0.18 
DS 0.83 0.18 
Cyprinidae Barbus altlanaUs US 2.88 6.72 3.98 
DS 2.72 0.35 1.17 
Barhus paludinoslls US 
DS 
Labeo victorianus US 
DS 
Rastrineobola argentea US 
DS 1.92 5.3 
Cyprinodontidae Aplocheilichthys pumilus US 
DS 
Cyptinodontidae Protopterus aethiopicus US 0.19 0.06 
DS 
Synodontis afrofischeri US 0.04 000 
DS 0.00 
Mormyridae Mormyrus kannume US 2.21 6.77 2.93 
DS 0.28 0.31 0.23 
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3.4.3. Estimates of total fish catches 
There was overall improvement in total catch estimates but this was partly explained by 
the increase in number of fishing boats, especially at Transect I. The exceptionally high 
catch at Transect 2 in 2006 was the result of good catches of R. argentea based on one 
boat at that time. The fish catch survey did not reflect any particular impacts of the dam 
construction on the fish catches. Transect I has all along been characterized by low 
fishing effort and relatively higher catch rates compared with Transect 2 down stream of 
the dam construction site. Therefore fishing effort and other factors are likely to be at 
play. For instance there was three fold decrease in direct benefits to fishers at Transect I, 
especially the gross revenue per boat per month and the quantity of fish taken home for 
family consumption probably due to increased effort at this transect. The unit cost price 
for the common fish species with comparable records from the 2000 to 2009 surveys 
showed an increasing trend This pattern of increasing fish beach value is consistent with 
the continuously increasing fish prices in other water bodies. This is likely to be one of 
the main factors that compensates for decreases in catch rates of individual fishing units 
that often accompanies overall increase in fishing effort. 
Table 3.4.3 Trends of total monthly fish catch estimates (kg), upstream (US),at Transect 
I (Kalange-Makwanzi) and downstream (DS) atTransect 2 (Buyala-Kikubamutwe) 
between 2007 and 2009. 
Familv Species 
Bagridae Bagrus docmak 
Centropomidae Lates niloticus 
Characidae Brycinus jackson;i 
Brycinus sadleri 
Cich1idae	 Oreochromis niloticus 
Oreochromis leucostictus 
Oreochromis variabilis 
Tilapia zUNi 
Haplochromines
 
Clariidae Clarias gariepinus
 
Monitoriol! date 
1 2 3 4 
Apr. Sep. Apr. Apr. 
Transect 2006 2007 2008 2009 
US 11.3 33.1 182.5 
DS 198.3 67.6 24.4 
US 232.6 212.4 361.5 
DS 263.5 89.2 741.2 
US 
DS 
US 
DS 
US 315.0 162.1 395.6 
DS 93.5 378.5 696.7 
US 3.5 
DS 
-
US 261.7 224.1 665.3 
DS 
-
US 185.8 140.6 107.4 
DS 28.3 227.1 -
US 46.8 7.9 
DS 62.2 -
US 17.8 191.5 80.9 
DS 538.1 135.5 
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Cvorinidae Barbus altianalis	 US 605.8 1,053.1 1,837.6 
DS 1388.3 210.9 863.2 
Barbus paludinosus US 
DS 
Lobeo victorianus US 
DS 
Rastrineobola argentea US 1,243.8 ­
DS 2,873.7 
Cvorinodontidae Aplocheilichthys pumilus US 
DS 
CYDrinodontidae Protopterus aethiopicus US 30.5 25.4 
DS -
Synodontis afrofischeri US 8.1 1.8 
DS 0.6 ­
Mormyridae Mormyrus kannume US 463.6 1,060.1 1,352.5 
DS 141.7 183.9 170.3 
TOTAL US 2148.5 3,107.4 5,021.8 
DS 2114.2 3,001.3 5,505.0 
3.4.4. Estimates of total beach value of tbe catch 
The gross value of the fish landed at transects I and 2 was estimated at shs 7.9 million 
and shs 6.6 million respectively (Table 4.8). At Transect I, the proportional contribution 
of individual fish species to the gross value was dominated by B. altianalis (41 %) 
followed by M kannume (17%), and B. docmak and 0. variabilis each 12%. At Transect 
2, the highest contribution to gross value of the catches was from L. niloticus (34%), R. 
argentea (22%), B. altianalis (21 %) and 0. niloticus (16%). The overall gross value of 
the fishery increased by 91 % at Transect 1 and 145% at Transect 2 from April 2008 to 
April 2009. 
Table 3.4.4. Trend of total gross value of fish catches (shs) of one month at Transect I 
(Kalange-Makwanzi) and downstream (DS) at Transect 2 (Buyala-Kikubamutwe) 
between 2007 and 2009. 
Familv Species Monitorin date 
t 2 3 4 
Apr. Sep. Apr. Apr. 2009 
Transect 2006 2007 2008 
Bagridae Bagrus docmac US 10,313 74,417 912,450 
DS 180.880 152.093 97,541 
Centropomidae Lates niloticus US 66.602 336,182 644,702 
DS 415,276 141,247 2,223,704 
Characidae Brycinus jacksonii US 
DS 
Brycinus sadler; US 
DS 
Cichlidae Oreochromis nilotteus US 374,535 240.015 553,823 
DS 111.172 560,620 1,045,083 
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Oreochromis leucostictus US 5,198 
OS -
Oreochromis variabilis US 245,206 378,091 964,656 
OS - -
Tilapia zi/lii US 170,908 161,368 161,123 
OS 26,067 260,740 -
Haplochromines US 46,846 
-
2,356 
OS 62,189 -
Clariidae Clarias gariepinus US 17,769 284,350 86,240 
OS 799,034 270,947 
Cyprinidae Barbus altianalis US 674,221 1,660,815 3,215,809 
OS 1,545,215 332,592 1,366,671 
Barbus paludinosus US 
OS 
Labeo victorianus US 
OS 
Rastrineobola argentea US - -
OS 216,418 1,436,842 
Cvprinodontidae Aplocheilichthys pumilus US 
OS 
Cyprinodontidae Protopterus aethiopicus US 15.231 38,115 
OS 
-
-
Synodontis ofrofischeri US \,615 554 
OS 113 - -
Mormyridae Mormyrus kannume US 328,240 977,422 1,327,914 
OS 100,300 169,522 170,310 
TOTAL US 2,236,254 4,127,892 7,912,939 
OS 2,379,023 2,694,454 6,611,098 
The unit cost price for the common fish species with comparable records from the 2006 
to 2009 surveys showed a continuously increasing trend (Table 4,9), 
Table 3.4.4. Trends of the mean unit prices of the most common fish species at the beach 
level along the upper Victoria Nile between 2006 and 2009, 
April-2006 Sep-200? Apr-2008 Apr-2009 
Lates niloticus 900 1576 1583 2188 
Oreochromis niloticus 750 1189 1481 1409 
Barbus altianalis 800 lll3 1577 1666 
Mormyrus kannume 786 708 922 983 
Oreochromis variabilis 550 937 1687 1450 
3.4.5 Socio-economic aspects of the fishery 
Non-commercial uses offish 
At both transects I and 2; there was a reduction in the quantity fish retained by fishers for 
domestic consumption. The fishers at Transect I retained an average of 0.4 kglboat/day 
(5% of the catch) compared with l.lkglboat/day in the April 2008 survey (Table 4.10). 
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The fishers at Transect 2 hardly retained any fish as in the previous survey in April 2008 
when they retained an average of only O.lkglboat/day for domestic use. Thus in most 
cases, the whole catch was sold off and little or no direct nutritional benefits accrued to 
the families of the fishers from their fishing activities. 
Table 3.4.5. Trends of the average weight of fish (kglboat/day) reserved by fishers for 
domestic use between 2006 and 2009. 
April-2006 Sep-2007 Apr-2008 Apr-2009 
US OJ l.l 0.4 
OS 0.7 0.1 0.0 
Fishery related jobs 
Fishing was the most prominent job engaging 43 persons at Transect I and 47 persons at 
Transect 2 (Table 4.11). Fishing was exclusively a male activity. On the other hand, the 
women dominated fish mongering i.e. 10 out of 13 fish traders at Kalange and 4 out of 6 
fish traders at Buyala were women. The women also dominated food vending at Buyala 
i.e. out of five food vendors only one was male. 
Table 3.4.6. The numbers of people by gender (Male/ Female) engaged in different jobs 
at landing sites at Transect I (Kalange-Makwanzi) and downstream (DS), at Transect 2 
(Buyala-Kikubamutwe) in 2006-2009 
Job description Apr-
Transect Sex Apr-2006 Sep-2007 Apr-200S 2009 
Boat builders/repairers US M 2 I 3 3 
F 
OS M 5 2 4 2 
F 
Food vendors US M I 
F 4 3 5 4 
OS M 
F 2 
Net repair(s) US M 5 4 
F 
OS M 2 I 
F 
Cleaner fish landing US M 
F 
OS M 
F 
Fisher(s) US M 57 20 32 43 
F 
OS M 26 30 42 47 
F 
Fish trader(s) US M II 3 2 3 
F 12 9 13 10 
OS M 5 2 2 
F 8 2 4 
Fish proeessor(s) US M 
22 
F 
OS M 3 
F 5 
Fish cleaner US M 
F 
OS M 
F 
Chairperson landing US M 1 1 1 I 
F 
OS M 1 1 1 
F 
BMU committee member(s) US M 6 
F 3 
OS M 4 
F 2 
Landing site askali US M 1 
F 
OS M 
F 
3.5 SCHISTOSOMIASIS, RIVERBLINDNESS AND SANITATION STUDIES 
3.5.1 Parasitological analysis of bilharzias in humans 
Table 3.5.1 Trend of schistomiasis infection prevalence and intensity, schistosomiasis 
vector numbers, coliform counts among sampled people at Kalange-Makwanzi and 
Kikubamutwe-Buyala during April 2006, September 2007, April 2008 and April 2009 
Parameter Parasite/category Site Monitoring date 
I 2 3 4 
,. 
" 
~ 
0 
~ 
,. 
" 
~ 
N 
0 
0 
N 
0 
0 
N 
0 
0 
N 
0 
0 
~ ~ ~ ~ 
Schistosotnlasis Prevalence Rate ('Yo) 
S mwuonii 
S haemalobllJ11t 
u1, 
d/' 
u1, 
d/' 
53 
4' 
0 
0 
46 
43 
0 
0 
56 
40 
0 
0 
28 
22 
0 
0 
Light 32 60.& 59 35 
Intensity (%) ofSchislOsomiasis byS mansonlJ Modelate us/ds 50 27.5 32 12 
Heavy IS II , 10 3 
Fishing 714 60 6' 
Prevalence (%) ofS mallSonii by water contact Fetching water 
Bathing/swimming us/ds 
1&.1 
70 
36.6 
54.5 
30.9 
54.8 
Snail VeclOr abundan;e (Abs. rwmbers) 
Fish mongers 
Bulinus sp 
Baiomphalaria 
u1, 
d/'
u1, 
d/, 
60 
10 
13 
22 
II 
21 
II 
Jl 
9 
16.6 
14 
50 
26 
65 
IS 
, 
8 
25 
74 
Abundance of non-vector snails (abs numbers) Others u1, d/, 
127 
50 
39 
37 
51 
52 
135 
188 
Colifonns in w.lter (no of colonies per 100 mls) 
Shallow 
Deep 
u1, 
d/' 
u1, 
d/' 
200 
50 
40 
10 
63 
73 
43 
70 
105 
100 
IS 
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Transect I (uts): Kalange- Makv·:anzi 
Transect 2 (dis): Kikubarnutwe -Buyala 
A total of 118 samples were collected from a population of 315 people. Of the 1\8 
samples, 48 people (40.6%) were infected with schistosomiasis. Infection with 
schistosomiasis was higher (47.8 %) at Kalange_Makwanzi than at Buyala-Kikubamutwe 
transect. None of the 118 samples tested positive for Schistosoma haematobium, a urinary 
Shistosomiasis 
The majority of infected persons at all sites had light intensity. The results show a 
reduction in prevalence over the last three years. There was substantial increase in the 
proportion of persons with light infection. 
General prevalence was between 32% and 48% which is a substantial reduction in just a 
space of one year from 50%, intensity had greatly reduced. 
The high risk of Schistosomiasis transmission was noted especially for people 
predisposed to water by fishing (68%) and fetching water activities (30.9%). Fish 
mongers (15%) had the lowest predisposal to the disease. Reinfection is thus still 
significant especially with male dominated activities like fishing and lower in female 
dominated activities like fish selling. For the second time in all the three sets of 
monitoring surveys, Bulinus Snails shed cercaria as well as miracidia which are the 
infective stages of schistosomiasis infection. 
The increased prevalence of the vector snail Biomphalaria coupled with the evidence of 
Cercarial shedding points to the fact that transmission is actually taking place. More 
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vector snails are being found nearer the construction site due possibly to increase silting 
around the site. 
Plate 3.5.1. A health worker shows children how to collect the stool sample for 
parasitological analysis 
In both previous and current surveys, non-vector snails outnumbered the vector snails. Of 
the vector snail species, Biomphalaria sp. was more abundant than Bulinus sp. at both 
transects, accounting for 22-25.7 % of all snail counts recorded. Two of the vector snail 
specimens collected shed cercaria (Plate 4.3), implying that they were infectious and that 
there was transmission taking place at both sites. Despite low vector snail populations, 
transmission and re-infection rates are still significant. 
Plate 3.5.2 The infective stage for Schistosomiasis taken from a snail sample in Kalange 
as seen under a microscope. 
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Despite higher fish catch rates in April 2009, species diversity at the two transects has 
remained stable with the same keystone species (Mormyrus kannume, Barbus altianalis, 
Lates niloticus and haplochromines) as the dominant taxa with no observable major shifts 
in their diets. 
The observed changes in the fisheries at the two transects are likely due to socio­
economic factors the project area including the intervention by BEL of providing fishing 
inputs (6" mesh-size gill nets and long line hooks) at Transect 2. Other socio-related 
aspects such as a relatively low transmission and prevalence of vector borne diseases due 
to BEL interventions. 
RECOMMENDAnONS 
In view of the elevated levels of TSS and SRP in the monitored area, it is recommended 
that short-term increased surveillance be carried out to determine whether or not the 
observed occurrence is out of the observed trends. 
While the provision by BEL of fishing inputs to fishers at Transect 2 may have improved 
fishing practices, the same intervention should be extended to other sites to avoid 
conflicts (e.g. fisher migrations, thefts) and local over fishing. The measures carried out 
need to be closely associated with enforcement of fishing regulations through Beach 
Management Units (BMUs) to avoid illegal, unregulated, unreported (IUUs) fishing of 
the river. 
I.	 The aquatic ecology monitoring program should as much as possible be 
predictable in timing, scope and duration of each monitory. Where BEL considers 
an intervention to lead to un-recorded impacts, monitoring intervention should be 
sought. In addition, BEL should from time-to-time use the two-transect 
observations to find out more about down stream patterns. 
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